A newly devised 7H12 cultivation method combined with nested PCR assay using Mycobacterium tuberculosis-specific primers was evaluated for its usefulness to detect and identify tubercle bacilli in 38 sputum samples. This method yielded detection and identification of M. tuberculosis in sputum specimens with excellent sensitivity, specificity, and rapidity, when compared to the cultivation method using Ogawa egg medium or the 7H12 cultivation method in which bacterial growth is monitored by microscopy (71112-microscopy method) with the same sensitivity as that of the BACTEC(R) 460 TB system.
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Myobacteria other than tubercle bacilli.
detecting efficiencies of the 7H12-PCR and 7H12-microscopy methods were significantly higher than that of the Ogawa method (p<0.005 to p<0.05; x2-test). Twelve sputum specimens that were positive for mycobacteria other than tubercle bacilli (MOTT) in the 7H12-microscopy method, all of which were identified as M. avium complex by the DNA probe test , were negative for M. tuberculosis in the 7H12-PCR method, thereby indicating the high specificity of the later method . The 7H12-microscopy method displayed much higher sensitivity than the Ogawa method in detecting MOTT in sputum specimens (p<0.05; x2-test). Table 5 shows the average number of days and range for recovery of mycobacteria by the three cultivation methods . From smear-negative sputum specimens , the 7H12-PCR method recovered M. tuberculosis about 3 days earlier than did the 7H12 -microscopy method. In the case of smear-negative specimens , the former method recovered M. tuberculosis about 13 days earlier than the latter (p<0.01; t-test). The 7H12-PCR and microscopy methods detected M . tuberculosis 16 to 29 days earlier than the Ogawa method (p<0 .005; t-test).
Discussion
The present study showed that the 7H12-PCR method , which does not require time-consuming and complicated procedures for DNA preparation as do the common PCR methods , achived significantly accelerated detection and identification of M. tuberculosis with high sensitivity and specificity in 38 sputum samples as compared to the 7H12-microscopy method and the Ogawa method (Tables  4 and 5 ). Since the 7H12-microscopy method displayed nearly the same sensitivity in detecting the organisms as the BACTEC(R) system (Table 1) , it is thought that the 7H12-PCR method can detect tubercle bacilli in sputa with efficacy similar to the BACTEC(R) method . Time to identification of M. tuberculosis in the 7H12-PCR method might be much shorter than that in the BACTEC(R) method , since the BACTEC(R) system requires an additional week or more to obtain the result of NAP testing to identify M. tuberculosis, after detection of bacterial growth10)
In the 7H12-PCR metod, M. tuberculosis in sputum samples was cultivated in 7H12 medium prior to PCR assay in order to decrease PCR inhibitors') which might be carried over into the template DNA preparation (sputum sonicate) . If PCR inhibitors were appropriately removed from the target DNA samples by centrifugation of sputum specimens through a 50% sucrose layer16) or cultivation of organisms in adequate media as above, simple methods may be applicable to preparation of the template DNA. Sufficient amounts of DNA are readily extractable from tubercle bacilli by sonication or by boiling with nonionic detergents6,12,16) These methods gave positive PCR results even when clinical specimens containing as few as 10 to 100 organisms were examined6,12,16) In addition, our PCR assay using boiled and sonicated M. tuberculosis as the target DNA also detected as few as 70 bacilli.
Recently, Forbes and Hicks17) evaluated the ability of a PCR assay to detect M. tuberculosis in BACTEC(R) 12B broth cultures. They removed a sample from the 12B vial with a GI of>10, and used it as a source of template DNA in the PCR assay. By connecting a PCR assay to the BACTEC(R) system, the time to identification (but not to detection) was shortened by 7 to 25 days (average 13.5 days) as compared to the case of AccuProbe(R)-indentification of the organisms recovered from the BACTEC(R) system. This is consistent with our findings. However, it may be emphasized that our method enables us to shorten the time for identification of M. tuberculosis more than their system, since we initiated the PCR assay before detecting any signs of bacterial growth in 7H12 medium. We are currently assessing the usefulness of the 7H12-PCR method by comparing it with that of the BACTEC(R) method and Amplicor(R) Mycobacterium (a new PCR diagnostic kit) using a large number of clinical specimens including sputum, pleural fluid, and a blood, and the results will be reported elsewhere.
